Ecological Stability of Enemy-Free Sinks
For ease of exposition, we consider the more general model,
where f(N 1 ) is a decreasing function with and for N 1 sufficiently large and g(N 1 ) and h(N 1 ) are
At an equilibrium ( , , ) supporting both species, we get * * *
Because we assume that , it follows that . *
Linearizing about this equilibrium yields the Jacobian matrix and the negative of the determinant, respectively. Furthermore, a 2 is the sum of the determinants of three minors, as shown below:
Because b is always positive and a is negative by assumption, the first Routh-Hurwitz condition is given by . Furthermore, the second condition is given by Finally, the third Routh-Hurwitz condition is always true because . * * * a p bP g(N )h (N ) 1 0
